The chlorophyll a/b-binding protein inserts into the thylakoids independent of its cognate transit peptide.
In order to determine if the cognate transit peptide of the light-harvesting chlorophyll a/b-binding protein (LHCP) is essential for LHCP import into the chloroplast and proper localization to the thylakoids, it was replaced with the transit peptide of the small subunit (S) of ribulose-1,5-bisphosphate carboxylase/oxygenase, a stromal protein. Wheat LHCP and S genes were fused to make a chimeric gene coding for the hybrid precursor, which was synthesized in vitro and incubated with purified pea chloroplasts. My results show that LHCP is translocated into chloroplasts by the S transit peptide. The hybrid precursor was processed; and most importantly, mature LHCP did not remain in the stroma, but was inserted into thylakoid membranes, where it normally functions. Density gradient centrifugation showed no LHCP in the envelope fraction. Hence, the transit peptide of LHCP is not required for intraorganellar routing, and LHCP itself contains an internal signal for localization to the correct membrane compartment.